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(2) 

1 

M. 

M&H3] 31*©U — F/^-f n&— FRtfu^i'- 
i^TfeSC t5 v ^MR AM, 

RAM. 

F * £ £ £T * ^ * ^ y ^ M R 

AM. 

[18^8] hEBMWl, m*9LZ. M 
^utS^^^t^^^lRAM. 

h a t.mwsn £ <om^t>^ \z & 0 ■& $ n 

IC&ftoT* 5 AT H l"XX b D-:/fI^£7^5V ^ 

2, mxmz* mxm4* r#jbs. m&me* mxm so 



4#gW5- 1 9 8 16 5 

2 

7 X.\m&m 8 (D^-i ±=iyt;mR AM. 
BB^CDftffifc^] 
C0 0 0 1] 

[&^±<Z)#J##iH ^n^^RA 
M (y>?& • T^irX • *^EU) IcMU 0«*.fefliNa 

[0 0 0 2] 

-90-78^5. 
[0 0 0 3] 

Kt, y*+$v?mRAM\z&vzmmu&mft<D&* 
[0 0 04] dto^Bwn fnm&&mftt£vf*m 
w<Dt&mu$mz*<D&fr<Dmto£mMtemb\** #si 

[00 0 5] 

[0 0 0 6] 
[0 0 0 7] 

[SUKffi aiJCtt. Cl^qgir#S^^^y^^R 
AM (|^T, ^iCDRAMtV^*^^, ) IC*^ 

W^DRAMit ^ffibidf^ (READ) 
»fls (WRITE) ^^ft^y^tXt-R^ 
^OT^-feX^-Hti, ^©^^^^^^RAMiC 
^frtsr^irx^t^Jcn^r HUXXhn-ym 
fRAS BIC^^LTD^^CDT Kl/Xm^^A^b. 

3\^m^xfj 5 at h ixxx h a-^mnc a s b \zm 
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(3) 

3 

*. fe*3, h-f— ^U^WEBfcCASBfcSfefr 

[0 0 0 8] *BWB*»fc^ViXtt. RASBKAS 
BRZ/WEB^CD^^fcTJUTr^y htol&FOmmz 

* s r t &jft**r* *> erc& * r t K&&snfci>. 

[0 0 0 9] "tTs h^E— Fte. £KDRAM<D8x&*H> 

hD-^CASBSD^l/^;HCt5tV^WCB 
R^Ffc* Off 

[ooio] dramu mtov>&^\z.TYV7.mm 

7 H S F ET IC^JtS H K >U 

CT, DRAMTH **v±)v<D&&msiW&>nz 

[0 0 11] CCDU^V^'>aL^:— HtLTIl D*>T 
Fl/XX hn-^OTRAS B t&fto 7A7 K V 
7>A hD-^CASB^n^l/^Hct^tV^C 50 
BRU7l/^>at, P»)7Hl/^hP-^RA 
S B £ D «> I^WICTS 21 £fc«k 0 frfrtl* R A S 
«J-U7W'>a<b> K^WU«J8^6^#RASB^ 
Uir7h$tt, &*tfJ$nfc^-* feffiftSttftttffi 
Of S t UTR A S B l:<t 0 U 7l/y 2/a^frt5 1 

i^a*— F<D5*5* RAS*>U-'J7ky>aa« 

[0 0 12] ZOSOSWODRAMtt. BU^Jk^fc* 40 
- F HOlot l/Tf-^ «&^r- F 

rattans. ^©f-^^E-Hn &irr*<fc5 

[0 0 13] S2IC«, ±E^-^«»^— H*aft*"T 50 



#S¥5-1 9 8 16 5 
ZOnfaWCte* DRAMW^P'yv'itD^^RAS 

^•>u-U7^y>3.«i6^ffl»$n^. r 

AS^VU-U^l^S^IMm, n^*CDft«IelK& 
ttfp $ it* U -fe;l/<7) U7l/y S'aHrfffcfr 5 t> <BTfc 

MtHKfctt*. cn^LT, CBRU7l/y>aia# 

RASt>'J-'J7l/y ^a^gtttti^ 
[0 0 14] COftlMra&> ±S<&£5fcR 

CAS SW*A-f V^KBJfeLfcttirxV RASB 

T, ^Ot-^^-KH CASBif&D^K 

;KD7^r>f ^w^;wrufc^cRASBm^nC7i^ 

H^-OU7l/yya COJ;o^- 
CBRU7Wy^aOlfAl:J;oT, 8Brf*£5fcl*J 

[0 0 15] C09tt0TCtt. RASBMtCASB 

[ooi6] ®3tn ±mr—*fi&er-jp*tu£r 
^o^js^iTii, *au*j:v>ofcA^A f^e— fk: 

AS. T&tD^> f§HE-F£UT* RASB^JC^ 
4oTWEB^tCASB^n^MW7^r 
^^^Wcl/TWCBR^- FfcAtK ^E-ilTCAS 
Bif^A^f l/^/HcU-fey hl/T^A h+Jk£f&jKT 
Z£t.*>KL* CASBi^P^l/^;Pl:lTf-^ 
^-HlcA-5i;5K:TSfeOT*S. ^IT, ft\zM 
HStiav^» ^~FU*fe?htt> RASB^tCA 

[0 0 17] ClOfll^-Ctt, ^-^ffSf^-Ffcis^T 

IE o «fc o u c b r y y u *y i/ a ^ y 5 — w ^ ; i/t b 

T}f ArS^^irbT^i:^ £<D«/£TkL DRAM 

\Z&fr»±.M)* f ©ftflDC AS BBWU^JWKlPfc 
07 s — ^fiy*%— FICA«0)T, RASB^tCA 
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(4) W5-198165 

5 6 

SBmn\ZVfEBm^&m&$ttTUZffi&Xfrr>& [0 0 2 2] ±fBi$ffiTmfck ME1 6ms (D<fc5IC;* 

T^So V^Bfc«S*n^, JiB«i6«rlBITmrtfc^^U-feJP 

[0 0 18] BUICtt* ±ffi^-*#^-K£tS!5£-r 7 # *^)Wf foment. rtOTnJ&ttBf&Wfc^-^ 

^iCASB^^n^^JKOT^^^U^VICL 10 [0 0 2 3] H««/h»«<0*^U 

[0019] ^m^mvmmz&vm&vmmfc&p] ^-*#&^~fk:a* ^<d^^ imm> 

J^MM&M— MDWIIHy hj&>*>fc*^ [0 0 2 4] B7lrtt, ±fa^-*«*3HE-F£&5rr 

-e©^-* *«»ttrr t v>ofc J; 5 *HK&tfn% m&&mmv>£. o \z r a s b m^c a s b mn\z& 

Hl/Xi^ADD©S^WlCJ:D, &&®g<DE;& &ft*:-\z{Z\Z>&5\Z'r2>ffi&'V\^ 

[0020] 0 5tii UB^-^«^-Hsie^r a? ^-&i3<omito/m%*MW*imttr*. 

zrtft<Dm<D—m&m<Dmft?'f$>tfm&7r;znT^ YtEB&±.mmmTmto\znvi"<)v\z-r2>^ 

^-f^WUHCUTSWC, RASBMfODC?MJl/ lr«Ae^TaS<Z)X^ >/W^S|C0*^KlT^, 21 

WE B&tf O EB<DUO W^^J^I/Tt-^^ -ea>^^& U ^X^AfcJfcDfc^— ^RJ*^— FOfWfft&t 

-FfcA*. C©«]*THU RASBifiCASBl pJtBfcfc** 

mzwEBm^&zfovBm*5*&&&z>&xtLZ>ia$m [002 5] ^o>&mmx\*. ftWEBon^w 

miX%. -€-<Z>fc«)CQf^a5[pl^t>ffi^T€*. «fc?k F&flPtrr*. £co^E-FUiry 

[0 0 2 1] W6\Z\** ±B5?-*#^-F£2S:5rr h^^lCf*3^®K«et&W^«^flD^^>;^*^llCA 

£<E§&&£fl]TK*, RASBf^CASB^|:J;D £5\zrz>* z<DT-*Rft^-\*fr$x*>;U*m 

h^r-H^fT^n^i:, *<0«'Jtyh3tl, $ - 0 C B R U 7 1/ <y ^a$»ALTM@^0« 
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7 

[0 0 2 6] E8ICfeiU ±&T-*&&*:-\*&mi£T 

coioura*. mmo^uy/cBR^^Mz 
^xmumz^xb^-^Lv, RASBm^^u-tr 

CASBMH A-f WWCfe 
P^^;i/*Ct)«J:K fcLfc* JtgaWEBM^VW u 
^;Vfc£^Ah*-KKA*J:5fcT*. 

CBRy^y^lCj^fr^fcODfcU CASBif^ 
n * u^Mzmn^xte \f>X. A-f u 

[0027] ®9fc«. ±e^— fvm^-F&w&zr 
zfrft<Dm<D—mmw<Dmft*4$>?m&K2nx^ 

ZL<D$zmMX\Z % J:Sl^frWCBRlM'^;V£^ 
frU RASBf^Ut7h$t5^>>^TCA 
S B ^*tp * W^Hci^f$tl5 £ <h fc^T^-^ 

Ht*A*<t5Jc-r^>t)C07?*^> o £©»& % we 

B^lt A-Y ^Jl/Tfcn^l/^V-efcJ:v>. fcb 
fe> IBCASBBWA-f KM&fXh*- Ffc 

Ttiftl**!, lfg2fpI«^^-CBRU7U^^a.Jr<fc 

DfT5 WEBm^£n*p^;wrf§&3i*T:fe 

[0 0 2 8] BllOfcltt. ±12^— 
§HfrU RASBff^Ut^>3t^^^>^TC 

as BmntviEBmn&mzuvu^Mzm&znz 
ttE i«i « ft y ^ — c b r y ? 1^ y v ^ <fc o ft 5 co 

CASBm^X«WEBm#*a»>l-^;HCjKI^$ 
#T*5^T, ^*l£A-f W<MZV±y hb£*-f ^> 

«3a»fcffi#^6- FfcA* 21 £**f?3 *l*<k v \Z bTfc 

[0029] 1 fcfc*, ±«B7 s -^fla»t-H*Ba£ 

nr^*. ^^jgera*, ±ga^«&cBRiM #)\, 

£#*-hMCA*£5fcT*t><DT&*. 7 s — 
CBR'J Wv ^^\Z^\)ff5h<Dm. CASBi^ 



<5) #i?5- 1 9 8 1 6 5 

8 

£ 5 fe-«»IBT n tmmzmft*:- F A* E tflffP 

[0 0 3 0] H2 5lCte, JlcO%^t5a^$n^^± 
5 y ?m R AM(ZJ^^3gCT(D^D y £rRB*tg*3nT» 
lfl2l©&lU&:/ay^li, ^&©^9M*3&fB[a|&© 

10 ntov^mitTy^iz&fzi&to^mtemmzfi 

fefti^ntv^, ^T^^fc^^T, MOSFE 
T«|fiSky-SS^^h^>^^ (IGFET) 

[0 0 3 1] C©^»WI:*^TH *^U©*3MMb 
\Zft 5 5 1 y ^-f X<D*mfc \Z <fc -5 * ^ y r 

^xw}ftmm*>m< zftxis&o<D*:®<^<DZ:to\z % 
*n5mmffiii<Dmm\z*&<D&5tettftmt)nxi* 

20 

[0 0 3 2] |^0{r^T, 5=-y^OlK**«i:«*5fc 

^t^^^^ns+^xyr^isj^e>n-s. z:<o-± 

y 7 jcj; o 4 n^x y y\z&* ^uzk 
^ns. ?tet>%, ryzf<Dtttfa£L&&jfo<D*&mz 

tl&®4MVvh<!>&&®m*&~Dj:5\Z2tlZ. 2in 
5» fc«i;T4a(0«»J7H^#TH JKJ1 6Mtfy h 

wz-m^zuzYmzmm-isnzmmT-fmxnif 

[0 0 3 3] «UTyMtt, ir>A7>7 r 2^4'n> 

*JCga«$n^- WO^tU Vy h 1 fc^LT^riifcffl 
V^n^tv^, ^t)i<D^vi7- Fir>^7>^^ 

t$n^. H^4oKi^sij^nfc^ ; ey7u-ro[)5^ 

^y hCD^^AX< ^ffflMOSFETCDy- hODX-f 
y^W^fr'S. 

[0 0 3 4] iffi^yy^et^^+^gBO^^, *W 
C0^1cttX7Hl/7A77 7> X5£SIslKR^X7H 

v^v^^n <$mm £^£fc*x?siei&i oi, r 
As««»«^ig»i i, wEjfiiifHfproi 2sr; 

so mffi^isiisi 6(iJi<Dxy7o^^Dic^ten, 
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(6) 

9 

m 5 v cr>£ otetwmmv c c *attTW«isn*fc«» 

[0 0 3 5] -b|2^-/y0«^ffilt3D^*«(Op^, HW 
<Dt$ft\Z\tY7 Hl/X/ty77, Y%SIUKR^YTH 

a s 56$ffim#[5ig8 1 4 Rtx^x h^is a^n-en 
*«*r*«awfl£0*i 7**®:** sn*. io 

[0 0 3 6] ±m<D^\Z. THV^ny^Tt^nic: 
*%££fr5CAS, RAS»«|«P«4lBlK««HB9r 

[0 0 3 7] RAS^fllliKlllt a*7FVXX 

[0 0 3 8] ±ERAS^©ftfi5M(l WE5fc 30 

I&*n5. RASBm^tCASBft^Rtm 

— H (cbr) > x-xh^e-F cwcbr) fttfgfriB^ 

m UfcJ: 5 ts.?— F efttffMHB— FCD§&#] 
atfrfctt*. ^F^E-F (Delete, ^XF©&15 

[0 0 3 9] CAS3fc<Z>«0HfSIKil 4tt, CASB^ 
CASBm^n^W^U-vCD^blCl^WbTYT 

Fu-x/ty^ric^tJ^^n^rKuxm^tt, y^o 

^JfeStl*. *©IS*£±BB7Fl'X«#Mt* Ym<Z>7 

**U7i^#f6LTRtt&*u&Y7 fwxf^a*: 
^ut, -^n^ncoY^n-^ic^i&sn^o jt 

BCASXlHffHIKl MS^^lCRASBfi^ 50 



#OT5-1 9 8 16 5 

10 

[0 0 4 0] ±f2^-/^<Dia»|6jO**ffl(Da^, ±« 

#K»sn*. ccDffi. ^<Dm*&±mz\^ &&&& 
mmz&rtTv- Fmmxm&wamnEX&mib 2 1 
7 f wxe#^«*e*»ox*e*fc»jSL/&A 

arote^w^nr^^u^ny^fcwisuT. ^>x 

[0 0 4 1] co^JSM-e^i^o^ny^ic^s^co 
«yvjr h 1 t4<S<7)ir>X7>^2^S^n, ± 

ttlfrCtt. 4fi*>Sfc*^fcV>;*<>7>:/7£/HVVS> 

[0042] Jiia^y^oiac&ifeKD^^tf©^^, ym 

H-l 6®<0>^EU^5/ Ft8fi©-fe>X7>^t^:n^ 

nsE@^n-5« ^-<D5*5. fe^43fiTt3(o^^uv-/ f 

[0043] ^<Dte, c©iK**Tairtt, ftfiffftE* 

<DA1jmn\Z$ifc\sfrAtl/^y FXU 7 9 A&rXx— * 
IUA/t97r@Rl 9Rt^x-^A^^^TliI^2 0 

[0 0 4 4] KEH«fcfefi43fir^lC»«snT^* 

cfco, ±&ftmz4m<D&5te'ptsi^&&*>tez>*'( > 

[0 0 4 5] HHTtttK^nT^*^ ifSK^^fflJ 
4>>?J\y \z<OW£lsT\W»nm&Mim<D/\y F& 

[0 0 4 6] cnewftM&ffl/Vy Ftt, ^tt©LO 
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(7) 

11 

c$m*mm VT&&2ftzm%fa\zmzfz&i&&GLm 
u-FfcS*iten*« z.nt>&mmny v<oz>%, v- 

fcfcfctf)^ ^>X7>:/0C>:3^>y~XJH£LT&t* 

[0 0 4 7] COSOMtTW:, Jft5 V<D<fc5frfl.g&®IC 
VCCfcttJ&bfc/lyHtt, ±C«E£«Jj«i*P*ff5rt 

2int>±BH*lcM-f >fcr-^>x£©<-rs i t % 

Aff@KnQO«E (VCC* VDL&tXVCCfBJ) 

A*il3^-/FA0-Al It. RASB. CASB, <20 
W E B RtfO E B <Z>£ 5 MM *HHM <D/\ y F fc_Lgax 
U7 9A~9CfcEBS*V5. 

[0 0 4 8] £0tt£7^AftJB*7^ffi;ft;B4>/t 

>^YX^- jBtLTfctX*'^ y ^^A^E— F£ 
^T^feJ6O%)C0, " t/jHE— F2fet*X 4 tf FfltJfc 
m<D5^ b^X#&&&mitt&fr&<D*<D&}bZ>„ ^E 
t LTttA y H &ft«tfl£V C L, VDL, V 
L, VBB, VCH&&VV>Ltt~*~tttlb<Dib<D 30 

[0 04 9] CO^«ma>5^VCLl^ Jfc3. 3V 

&®fcj£j5fc$n<5. VDL«Jft3, 3 VOX^fcUrw 

^{c^uT4<@te^6n^* vcHH±?2^fflmffiv 

S^T— FX-f y^MOSFET^imy- 
Xh«@MB£ET*£, VBBli-2VOi:5^Mny 40 

VUifc|3. 3 V<Z)rt$l$JE[§I&8&tf 1 7tC#j&2ft 

[0 0 5 0] 012^^ ±IE<Z>£5&DRAMCD5tS 

*tfRASB£WEB,h££ttT, ^-*#EHE— Ft 
M^-y 77«l£^Mt5 V B B 
&£IhI*8. y-F^-Xhffico#/3£mJ3E^^$^V 



W5-1 9 8 16 5 

m&m&ZlZZ t r e f «*«JflPlaf»atf*9A*lel» 
[0 0 5 1] 013 Kltt, ha*«^58*®»«>— 

* ttfti <& $f n w &®m~r z> tt 56 cd :/ p ^ ^ m&TK $ nr 

HHTH »W€»»**»K-r*fca6, MAT 
0^MAT'3*6ftfi.47y hO»|*t*Snr^5. R 

(A) £ (B) fcfct 7yhS«if384@KO-SQS 

[0 0 5 2] a^S&f^flC«. 4^h©^7HPX 
«*»A i tA 3 ©2 bfy hTjBfc^n* 1 ^(DYyM: 

(B) TH^OTAi tAjOta 
^fcrtffcjzt), ^>Fy-FIsIKG2X«G4JC<to 
T 1 KMi^MS i ZttMS j lOfCX^tl 
*«-Ctl££tK 1 ooiw Mcifciti-cfr* 

* £ ttMMHMk h -fe >X T > 7<D&&Mftti*»im\zr3: 

[0 0 5 3] 5rYX^-^XF<0t#iCt>> & 

F&fciSlnSlirSIItfc*^ 5^X MMKDittl 

[0 0 54] RASB^tWEB^ftC!)ifi^t)t 
d^fSm^DRMfci:0, 014 (A) O^fffi^ 

-ctt, TFi/xM^Ai*t«a^$n^. -r^Jb^, r 
^ux^>Fy-hN^G2icA^^n^. -enafc 
«»fcsnT7KWMA j ir<fcom^n^2oo!) 
[0 0 5 5] 014 (B) nzmwvte. $mm^DR 
m&c 3<DMWMj&mm.i\zte^T. tfuxs^a 
^->Fy-hier^G4^sLTm^^n, ^ntioft 

[0 0 5 6] CKO^ffiWODi^t^-^^^e-FIC* 
F/9-f hR^U^VyS/3.ft^jt'<T#<r*Ci 
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13 

(OO57]015lClt 'J7l^r>^i$I^1J 
fclerj&tt^-^tftt^- H &ffi/Tt5«»IfD RMS 

[0 0 5 8] 01 6 Kite, ^-^fiaSHE—F^ifctClfc 

fftwwiss n&3$ d cofi!i<Dt5!2&<z>— mtm<Dzf □ * * h 
^$nti^, cG>*Mrctt. ^EE^n^fiBmjE 

m # £ •£ * * <d m iv 1 ^ y r m to 88 #be khj 

[0 0 5 9] tt*St?7rfflfttt#EEI°I»tt. #C4>|bIK 
fc<fcD«f£<*n** %l@»OSCl|t CASBif 
W»5A*;ty77CCBCD|fl*OT, 7Hl/AA*y 

ttig»vs i otti^m^^frtT^^i^tiffli^ns 

7^t^^1Ie|^^ #JE[5]i&BOOTirau £ 
«BE« 8§ L t W^y 7 7 O B fc6A.«. mH^W® 
MCTS &SHI180 S C 1 <OWlft*&±tsKXM& 
[0 0 6 0] ^Jg[i]»OSC2 6^ ^SWlCgWLTSS 
DRS£;frbT#JEleJ&BOOT2 fcftJ&Stl*. #JE 



(8) #Bi¥5- 1 9 8 1 6 5 

r o b *t#»tt«2tt«© t & izm&z nzmm&n 5 «fc 

Jiffi^JBElnfffiBOOTlKJu ffiM«>7rOB^tt 

7im^J&ig^Sr«ft3j:5tC$n^. Z.<D£otS:2*D<D 
#*EEl9]8 BOOTltBOOT2 0>&#^;bi*:fc: «fc 0 * 

10 to o 6 i] £©SIJ5*rm. x-^SJf^e-H-cii, 
mmmmz^x. %s@j*os c 1 RtfmjsE&wiiHfc 

S C l^«JE^mieli&VS l<O&f£fc#Jh£i*N5<0«:, 

nic*f LT5&»hJS£0 S C 2 fci; rj ^j£dtU&9Sftrcj^ 
Xtt* X-f^^lBlKDRSfccfcD^lHlKBOOTa^ 

[0 0 6 2] rtD^3^Mfc«J:0^^<^n&yx 
;^lCi:D#JE0gSBOOT 2^^fj oT # BEia ^ 

fttxit^L mi£*:-}z{z®r)wt>-Drchz\zmiB} 

^y^-CBRU^^-/->aL^JS*r^Ctfci;t), Jb 
ia^^^m^^^^^o^BE^BOOT 1 aoqgtt 
50 fcStlT, tti*;ty^rOBcDft3£LfciftfPJCjM!fe# 

[0 0 6 3] rv^mn^mmn\t. wommz^v 
m&ztiz. &mm&o s c 3 wu rasbs^^ 
-5 A*/t 777RCB ©m*M^&tf «mifctfj[5iB& v s 
2 ©w^m^^sttr^igKj^t^^nsT^^^ ^ 

%^IhI^T&^, ^£EIUKBOOT4tt, d<0%Mm* 
£7— bX h7^7 r $fiCB 2 &fflViT#ffi«BES^ 
UT* ^ U T W MA R Y «7- l*mm&W£ £ VT& 
tl£E^mRKVS2tt, #BEf&9E£tfcH1bT#BE 

DRSS:3lLT^^T^W{C#l£«Jt£$^-r-6. # 
EE@2SBOOT3«. ^^U7HMARY©7-Hi 

\z#nzfeit(titzu^)i&T&m5£5te*i£tiimfc& 

50 3IC$tlS. d(Dj:o^:2^(75#J£[oI^BOOT3 tB 



—542— 



(9) 

15 

[0 0 6 5] z<ommmx\t, t-^«^-HT0# 
jE0KT<om^»^<D<fc 3 ic bra** <t; ? k-t * 

3 fttf ®JEtfcffllHl&V S 2 OftfftWfcikSli: 5 *X5o £ 
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